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(54) NONAQUEOUS ELECTROLYTE BATTERY 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a high performance battery 
with high reliability and high productivity by using electrodes 
improving the binding capacity between a coated film including active 
material powder and binder, and a collector, for suppressing the drop of 
active material powder. 

SOLUTION: In a nonaqueous electrolyte battery in which at least either 
positive electrode 2 or negative electrode 1 is formed of coated film 
including active material powder and binder (active material coating) 
on the surface of collectors 10, 11, the binder is PVDF(poly vinylidene 
fluoride) with mean molecular weight Mn of more than 1.0x105, or the 
binder is a PVDF with apparent viscosity of 150mPa/s when 10weight% 
of PVDF is solved in N- methyl-2-pyrolidone(NMP) 90weight%. 



<19)B#S#?T;? (JP) 02) & §g # & $g (A) 



#$§¥9 -274920 

(43)&BBB ^9^(1997)10^21 B 



(5i)inta.» mm*% ffto&ws^ f i ma^mn 

H0 1M 4/62 H0 1M 4/62 Z 



m&m& mmx n^o»4 ol (£ 10 h) 



(21)tiiH## 


«$BPF8-84357 


(71)tHIPA 


000002185 










(22) tiJIS B 


^8 ¥(1996) 4^ 5B 




^scf5iB;iiK4ta;ii 6 tb 7*35^ 
















ffl&JftiPUJr&BfPBaBIja5^T^Tl - 1 
























SSlRUllJ^BIofflBrH^T^Tl - 1 














(72)891* 










saiRaBajTeBfoBaBTjfs^T^T 1 - 1 














(74) -TOffi A 


#g± 8 (^2«) 











<54) i&wco&m #*mffieL*m 



(57) 

[«»^«3 lEssmss 2 k msis® l <0'>& < i: fc v> 
y k> (nmp) 9oag%ic»bTi osa%?gfti^ 

1t1tb*<Dflirtl#&ifil 50mPa • sti±t**P 
VDF<J;t)^tOTWo 
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ffl3&mmt>\ &¥«3#?fiM ntfll . 0 x l O 6 u± 

y 7 y <k y x > * o 4 * c i: t -r * ^* 

[KMK91 2 ] ttEBWSiirTaM n *< 1 . 8 x l 0 5 

m*m 3 ] mmmm t fmnmo'prj. < 1 1> v ^-r n 

WE«»»l3B«s K>9 0M% 

OmPa • stiUttmtfV 7 y<tV-V 
[M&H 4 ] tMeJW*tttt*tf 6 0 0 m P a - s «± 

t & c t *w« 1 1 % mm, 3 i3«Eoif*tapjsa 

[000 1] 
[0 0 0 2] 

»m— gfiicy^-^A^Ks 

*ftttBSR»sftiroy^-> A*?R@asttPitg4«- 

»*fflif\ iE«tfey^i>i»«rK»AW«*«Kt«» & 

*v>tty^«>A**ra*WbWS*fflv'>fc^f7j<«»«^ 
[0003] «me.o^^*5v ,i Tt±, 7krS?s?so®ft? 

[0 0 0 4] SIIS©«rlfilc*5Vli> 5$< FtflcfiSyg 
[0 0 0 5] ^Sy^^AfcJ;l>*^Myf L '>i>«:-&^t 

*tfy^-^A*4e*«rjEm«c«BU«ii:"rft. t» 



(2) 4#Hfl¥9-2 7 4 9 2 0 

CO 0 0 6] fiaUatLTttSfJ-rh^^^BX^U 
> (PTFE) , *'J7l>fce-';fy (PVDF) , 

x^- b v?"* s>x >9 f v * * ;b3P* *> y *-;M:;l/ 
jo b-t, (cmc) «©*a««(*jWBV"»&*is. 

[000 7] P V D F tt, {t^WSSU^S 

^fc. &»*x5HjH£ttic<fcy«v^tigi4* , #e> 
n*7cfe> if7j<mfi??sm?teo^asiJi:LTfi<fflVNP,n 

[0008] 

[^A^L«fc3 kf aH®] b*>L4*'P,x PV D 
F ttJttt«8»tt*«ffi^fcii>, PVDF fcffll^Tclftkfl 

sststv^uistt^oft. 

[0009] C -5 lc P V D F <D*S;g7W+#T%l/-> 
[0010]KT> *f|B^tc33U^«, g&HfSttk 

30 -tt3»«i:*«rr*aBifc*«f*i:o«i»*»*ifti±« 

[0 0 1 1 ] 

WTS^l*^BRSnT*:5^7j<mfi?}«ffiH6H:*3VT. 
ttE6»3W*V &¥«3#?SM n# 1 . 0 x l 0 5 LXt 
40 OPVDFi^iSfeOT'felio 

[0 0 12] sfcs, iEmis.m£M.mim<D'j>&<£t> 
v-rturtfi. $mto<D$mici£<&nm#£$£8m£*'S 

WE»»«K>\ N-^;W2-^BU K> (NMP) 
9 0li%£S1LT l 0flfi%?gfi?^-&/ci:^©^^ 
ttS*M 5 OmP a • stUitSSP VD F<tDS5t 

[0 0 13] 46, ccr- rja*»uttuti k«J I s — 
K7 ] 1 7\c£iTmi£.-$tLZ>flfrimm-C3bQ. ±35 
SO LTctfcO, NMP 9 0aS%iC«LT 1 0fiS%fgfi? 
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[0014] P vd F03^i^ I l I ^ : ?aMnfc?.^/■>^im*'• 
^^^Ag^±alL/i:li^^B^c^^lfc*v^^^^ti, SfeSBH* 

fc, ^7j<ajB»-^*?fio«^, a«{**v&g&st»M* 
too i 5] cnicatu *«w*afflbT, 

? SM n fc*VS4J^tttt*#:*:*^P V D F 

k, fetow®&<om&tm%\-$*\. sfc, stMMSHtk 
k *a*rr s&a ka«# fcomimiMT * s 

[0 0 16] unii, fiLhOiiftttTlS^^Mn* 
SV>«m*' l ttttft#**V" , P VDFti, #?B***# 

Sbb^afflcftCs £fc, — *©#?aTJ:»>^<©S» 

So 

[0 0 17] CCJ:3[lPVDF<0«»M, 

TWlMntfl. 5X1 0 6 W±> J65^S, 
t?tt«**3 4 OmPa • s«±k«tl5i, 

k t zsm? s mm t t emmtmtt s 

fc * So 2 h £, BW4£?aM n *M . 8 
x l 0 5 J-X±, Jl^WttflCtfe 0 OmP a • 

[0 0 18] £:J5, PVDF<OH¥^?lMn, m#> 

"TiTS, IP*>, PVDFO^fiA^<&*)m 
k, g;ftfc*<ESikfcSck 1 t>#*.p.ns. cotztb. 
P V D F ©SW^^BM nlil. 0X10' «TtL 
T$?jgT-£S. &*5, IWStf^BMntf 1. Ox i 0 
7 mg.<DP VD FKOVTtt, ttfi^s-rrTSos*^ 
BJfiET'fcSo C©fci6, J&7tTjl>tttt£t©±IE%ift5£ 

•rsk-fntf, ajs^wtefca^ak-rntfj:^. 

[0 0 19] 

[0020] ccD3^7j<mfi?ffimri!j«, aaaa** 1 o© 
wB»cftsgftaf»(*kiwaijk (« 
t, ftaswBBmfiafcfM-. ) 1 sfmAztiTit 
sft^sei i k, i i ©aaicjEssftSf& 

fllk&fo ) l 6#ra$24aT&-5IESm8B2k#-fe;< 
b-*3*^LTfife£fcrt*£>T#lelSft, m^ffisrt 
»ci]5«rt£ti7cfc©T'£>So 
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[0021] cct% coip7j<aft?«affi*— ^a?4k 

ITlV^^fcli, aEEig^StkLT, -KibvVA- 
7vitm$k. FeS, F e S2 , Cu O^tf&ffl? 
t, -aSS&SkLT, 'J^A^S^, 
4AK Pb> 1 n^k1^£<bL7c<E>©;W£fflT-*S. 
[0 0 2 2] £7c, C©2M<«fl?n$m7ffi«:-#mjfek L 

i S2 , MoS: , V2 Os > Ve On, MnO: , L 
JO i C o O2 , L i N i O2 , L i N i » C Ov 02 , L 
iMnz 04 , L iMnOi t?*«£t:f e.nSo WWRV 

[0023] coif 7 j<«j5??sa?fi*-^ajtek ut^v 
20 sit^oftajsiMikLTtts y^A&s^, 

AaatA U Pb, I nSFk*£&{bLfcfc©*<fflf> 

e.nSo arc y**i»*ffl^B^a*j^#8*a 

SSftakLTat**cfcte«ktK JfiC^^Mrt 

©«tifcajfi%»*ci:*<-p**. coaaattatifi 

arc cft&oattfbfifca^&tt*. *6t^«ta 
m-r*35aa«Bfc«fflT**. 
[0024] MUBfbaaaaii^ sa&7c»>©3£tt« 

jo «fi*tf*t<, iM^i/Wtttatt*. ttfc. (oo 
2) a©SMM#0. 3 7 0 n mJW±, KSSS 1.70 

T$.So c<D*5^i4M%^-rs»«kLTt4, «a« 

-/o n-;i/^a, 7;i/7'J;i'7;V3-;K 7;i/7'J;i/7;i/3 
-;i/+*;l/i»7;Pfk K, 7;l/7'J/V7/l/3- ;i/+7;P 

«t*f&n*. feS^tt, JSiT4k LT?J<iii/KiRl§mt 

o. 6~o. 8©stt^-7f*ffli\ cnic^^ty 
itii^iAL, v^toi**tta5B«*aLTttaa*a 

1 0-2 0fiffl%Ot?iSE<*kLrcm, «EBStbT#€>n« 

e-yf-«*aaftr*a, y >{ta»**v^tt**«<t 
50 **eft«,okLfcK«a*mfeffiffl^i*Ta&*. 
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[0025] m^tt®^ mmnmtetf 

{fSfc&tC. Rita ii 2. 1 Og/cm 3 £LbT*&£C 
fctf&gTfe!), 2. 1 8g/cm 3 lX±?3b&Cttf 
<fcD»SUV\.C0$3^Kita^S^^x XttEffir 
STff&nS (0 0 2)-ffi©ffiHWtfO. 3 3 5 nm- 
0. 3 4nm?fcSCktf^$D, 0. 3 3 5 nm 
— 0. 3 3 7 nmT^5(:^*Ut)!f$U\ C3*:5fa 
<JM8fi?ff »tt 16.0 nm£t±Tfca C fctfSf * b < , 
2 4. OnmW±TfcSCfc*^J:0#SbV\> J 1 S-K 

1 4 6 9KlJ:oT*«>6tifc«ltattO. 3g/cm 3 

2 5T6SCi:3t)<asU\ *fc* b-lf— «7V^ 

2. 5«±#S?*bV\, Gffitf2. 5*»0«^tt 
2. 1 g/cm 3 ^i^M^l^n^^i^fe 

So 

[0026] ^tfcjidaftai^awf*^ 

Mfg. ^t-^UXIS, -yyMMiHWTt*. - 
2u jESflMftl 1 £bTte, 1 0-4 O/imCOT 

So &*5. v^-rno^mi*i o, i nc^Tt. fs* 
[0027] ££>ic> iabfcisfcftsiaai tmm 

[0 0 2 83 ±iSLfc*5*aWMiK -fe'U/-* 

3> iEaaa2 4:*a<a ! &to-&T*iHisti^«>o (« 

[0 0 2 9] fits C©»#«mS{**«»ffi5*ClR 
JfrTSlcISbTtt, *0±TPIBK:IBIi*4 3WHR«*i 
Aa&IBttl 0^6»UiLftM'J-Ki 2 



(4) ^¥9-2 7 4 9 2 0 

<f 

#1 i*&*tBLfcIESy--Kl 3tiVt£imM8ltft 
UTWIMI7 K«K«CJ»«Sn«. 
[0 0 3 0] a»ffi 5 rtfcti, *^r§^icmft?M 

[0031] lct, ^a««?}a^^snsfi*«i: 

fcffi/BRjffiT&£ e W*tf, LiPFe <Dflk L i C 1 
70 04, Li AsFe , Li P Fe , L i B F< , LiB 
(Ce Hs ) 4 \ LICK L i S 03 CHs , L i N 
(SO2 C Fs ) 2 , LiC (SO2 CFs ) 3 

*tfx*-U:/*--tf*— K :/n If 

*-;]/x*-;l/*-#*— K ^f;V^D^V*-#*- 
K y-7fD7^ X;l/*9>\ 1, 2-S^h 
^yx^X 1. 3-^^b*^D^X ^xf;Vx 
— r;K rh7t K077X 2-^f;l/f h7t Kd 

[00 3 2] ^LT^ #5t«S©JBffifcteV % Ttt* ±a?b 

fiMntfl. 0X10 5 ti±> N-^^-;!/ 
-2-tTayK> (NMP) 9 0M%tC*fbT 1 0* 
i%*W«*fti: tOftWJISW 1 5 0mPa - sK 
±t%% P V D F*JBV»T\^So 
[003 3] PVDFte— flHc* 1. l-^7Wnx 

att*»6ti*fc», *g»»JfcbTffifflTOT*fcS. 

[0 0 3 4] C0PVDF"0»?1S, II* OS^ggi 
BftL *«^«aa»»»J«r«ffl"rscifcteJ:t)=i>h 
d— ;l/pI«BT*S*o W*tf* Baa-frTtttT^T;!/*;!/ 

fc*oa-&fi*H»u a^o»?i**tftPVDF- 

ft»TiMntfl. Ox l 0 5 W±ka*J:d»C, 6S 
u^i, a*»tt«3^l 5 0m Pa • sttLhfcft*i3K: 

[0 0 3 5] ftfe. LuTSSft«a¥^flMnli 

/<— Sx-i • ^D7h^77>f- (GP 
C) fciDWebfctOT**. ffl^gShbTli. X 
V— ttBk fSS« : HLC 8 0 20S:fflV\ ^^A^b 
Ttt. iSSfi :G5000H6> G4008H8. G3 

50 doo8*3*aatfct>o*ffl^fc. tttuictt. uv 
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SJWKkl/Ctt, 0. Oi*;l//10L 

» b T/HM?®m%^tc B wmmtLzv* m 

[0 0 3 6] *HSiiOJBS»i:*3^Ttt> tefflfSPVD 
F OJKrtJttflElt^T t±3Stfc J: 5 C«6«R«*T 

^LT> coiSKPVDFOJlfrtfttflFMK'*'**: 

±» LfiHtaHtMt i: P V D F OSWrtfeMLtr 5 C t t> 

[0 0 3 73 llT, dC7S?ft5IfrU«ifili, J 
I S-K7 1 1 7fc«oTffljesnS*>«DTfc4o W 
■6, M<0N-^f;l'-2-t:n'J F> (NMP) 9 0 
M%£flLT. PVDF&l OMKtSff-U BStt 
fitt (Mr;<9*tfcH« i8n"£ : DIGITAL VISCOMETER D 
VL-BII) «flfr\ Sft.(*-R»BBBBaBtt*«B) t 

F;l/kLT(4S B 3*fflV\ ^l?>K;l/0taStt3 00 

[0038] «±> *nwzmm iftMcvntno 
o^®tiBS*nsfeoTtt'ftv"»c t«m-5 $x*tft 

[0 0 3 9] 
[004 0] HflSffl.ll 

#2. 4 3 X 1 0 5 ?£D> lWfcfi)bM3 9 1niP 
a • s P V D F *J8V»T» 4l*Wmz2t1lHte 

[00 4 1] JlltnEtt* Ett*?*-* 1200 

TJ-«E*l/fcft» ^StttfaaMMW* 3 0 0 0°C»CT 
m-rscttckO, >JUU&Hfl 
J; 0 ft **«8toM»<**»fc. £ © JUBHMllWte 
oi^T, »*XIII@»f»IS*ff (0 0 2) B 

©SRSPSttO. 3 3 7 nm> CW^lRl<DeS?<DiP*»i 
3 0nmTfc-pfc 0 l/-f-7V>Slc Gffiti 1 
3. 6, *JWtll4 2. 2 0g/c 

*¥J£ttStt3 3|jm, J I S-K 1 4 6 9tcJ:oT* 
fee»nfciSJ:bl« l . 18g/cm J , 
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[0 0 4 2] MVT. ft?«0?lMntf2. 4 3X1 
0 5 J&frttttKtfl 39 ImP a • sT£SP 

vdf (cn*8WAi:"r*. ) *fflsu mss^a 

•tiNt9 0lft8fc. I#BA«}:Dft*IS«8Jl OllSPt 
[00 4 3] ^UT> Wt 1 0|im©^«©^JS«k9ft 

[0 0 4 4] ffc> RfcU^SAO. swtm^A 
;I/M*;M£:8£U 9OOlC0S£«*T5B*|IIWWtL- 
feft, t*l*®»U 15/iniOLlCoO 
2 ©**!l?t. ft*. C<DL i C oO: f»*tOV>TX 
»E»fJIBfi*fTofett»» J C P D S 77^;WcSSS 
nfcL i CoCh <Dtr-^tfi<-iS[bfc. grt^T. C 

0HC002 $*9 5afi%tK^y^ , >Af»*5a 

GMM) 611%, K8AJ:»>ftSlS»»J3fi«%* 
[0 0 4 5] ZLTs jf52 0/im<0^ttO7;l/5-r> 

ASi D ft SIESIiimtt 1 1 OSEffifc, ±aox5 y - 

Hi 6*»j3W*i:i:fcJ:oTx JES«S2£ff8L 

[0 0 4 6] *fc, 'jpS2 5(imO«^?Ltt#y^De 

I/— £3, jE@«®2, 3* &6sm^l©Ii 

£8Uf LTfr 5 C t IC i t) H«tt«S{*:*tt« 

30 Lfco ^LT. figl 8 mm, 6 5mmOP3i§fSO 

-4"*^- b 5 0Wm%. S^Xf-^*-**- h 5 0{*S 
%©g^jg^li: L i P Fe * 1 1 ftSzggT-jS^ 

i o-y-^^Mijftk-r*. 

[0 0 4 7] HffiEglJ2~llgEFll5 
CCTIi, 1 ©ftffB*Jte«MI l 5 IC^W 

[0 0 4 8] JItttttCti* PVDFtLT, 
fflM n ttJitfAfrtttUEtfa l fc»*ti*J: 9 ftM» B 
~ftfflE*ffl*tfc. ft* SUMIIltTffl 

[00 4 9] 
[Si] 



50 
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(mPa • s ) 




2. 4 3X10* 


13 9a 


«**B 


1 . B 1 x 1 0* 


6 1 C 


K«C 


1 . 4 6X10* 


3 4 9 


ttttD 


1 . 23x10' 


21 6 


tt**E 


i . 0 B x 1 0' 


1 5 B 




9 . 0 2 x 1 0' 


9 a 



[o o 5 o] *lt> mm® i (ommmn^mm 

&M1 5fc$*Stt**8M"Ji:bT> WBCfcJBVfcJK 
K^WSHHl 5fcftfjS*i5ia«!lJ:b-C\ l$BD£ffl 

u cn*mmm4(D-yy7))sm®tLtco tut* m 
#«u cnt«Hi5<!)*^/Mi»i:i/ft 0 

[00 5 1] itttWl 

ccn, mm® i ofi&sftXfttittK 1 5 t«s 

mttrnmi 1 tans* pvdf 
[o o 5 23 ms^n^mmi 5tt 

jewmsaMH i tmffiicLTmkmwmwmttimu 

[oo5 3] mMm6~nfam9 

ccx-ii. iE®m®2<ojE®^M^mmi 6ic^m 

«t if^*>»tt*««aa* pvdf *«^fc. 
[o o 5 4 3 ih*i*uc«:, jECgMressn 1 6 

ttffibfc. jESSttrartun efc^tsns 

e*SiJt UTHSB*fflV^fcfe<!)%Slffl«l6 0-9->^ 
«61:U Rli;<K8C%fflV'»fcfc©*iaiSW70-9-l>' 
7;MKfti:U HU<HRD*fflV^fcfe©«:SlflMf!l8© 
•9">y;I/«HbtL, pgD<limE*ffl^fefc©«riett«l 

[00 5 5) it@glJ2 

Ciin> iESWfii 2 ©jESrS^M^^^M 1 6 ictt 
ZtlZ&mmt bT, SJtWtf^fflM n «J:Cf|bWtt 
gtf Hffi§0!l 1 t PVDF ^ffl^fco 

[00 56) UttffJKti. iESfS^M^^H 1 6 tc^ 
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ctucfc!? ifci&flJ 2 cd-9- >^;l/B^f fee 
[0 0 5 7] HM0 1.0 

1 6K^«tlS»t9JkLTKeA%fflV\ Ifcklfl? 

BMfcttifcfcftKbfc. 

[0 0 5 8) UttWlCli, ft-f, ^9 6%OFeS2 
*J8*U C*l£ggJj£4 4 iim(D*viS3.*mi&-£ 
JO T^SS 1 3 /imCF e S2 t»5ti*f§fc. til^X* 
tOFeS: *05fc9 1fi«|!, fvJT'fh (BWti) 
6fil%, tffiA*»)&S£*&|3n%£S£U N 
M P l;:#f!r;*-eT7.57 >J -%HHbfc. 

[0 0 5 9] ^bT. m*2 0 ^m<D^«©7;l/5--j7 
/*!gJ:!>&£jEff&«ttl l ©affile, ±ao^5U- 

Ml 6 tie k?T. JE®m®2*tt$lL 

fc. 

[0060) $fc, D-ji/ttfcgffi&nT^s&Ry?- 

[ 0 0 6 i ) *t » 2 5 m mOa^ U 7n M 
b-*3, IEff«&2'> -fe;<U-*3, HSHSil©Ji 
bfco ^IT, ESI 8 mm, 6 5mm©P3laiSO 

(Dm&teMlCL i C F3 SOs £0. 7*;1//J 

*I8ffli 0O^>^;m?fitt5. 
[0 0 6 2] ngjgy 1 1 -nffiffy 1 4 

CCT'ti. !ES«S2a>iESSmid«s%flli 6fc3* 
^nS^SS'Jt LT, 1 0 1 tt»JF^»?aM n 

J: tfM^ttttfi^a** P V D F fcfl^fc. 

[0 0 6 3] *{*Wlctt, jESSHlK^SUI 1 6lc^ 

^njftfcb, rai:<HSc*fflt'»fcfcoJHiasfli] 2 

4©it>y;vmrt*tbfco 
[0 06 4] tt^g»J3 

CCTk lE®m® 2 <DIE&SttS$«tgn 1 6 IC^W 

gA'HiSfflJ 1 0 fciiS&5 P V D F ^rfflt>fc. 
50 [0 0 6 5) UttttlCti, IE&iS1bKd«mi 1 6K# 



(7) 



WJMP9-2 7 4 9 20 



m&nmm j o t mmc irimmmmmzm 
[0 0 6 6] ft'&.owm 

[0 0 6 7] #*«j*KrMttT.fc«Jtflffll 1 ~9, 
mtm l 5 fcftSHttit l 0 &4>t&tt}&3wiiiEff£ 

m&smmmi etzmmwi i im* 

-14, fl^sOtfv^MKftfcov^Ttt, jEOSM 

mnuii e i 1 i: aa** 

(0 0 6 8] ftfc, jHMteJf&M 15,16 
10, 1 1 J 1 S-K5 4 0 0-8. 

«2 081Mte*i!6Bti 5, 1 6 Ottfel Affile, 

*-^7fcJ:t), ^3tCT«t)^ll*lCOt*tJ0. 5 
fMrt*t\ mHlmnu tt? 1 0 O®comMEtt<D®0 
«*»»Jft. Jrc^T, J I S-Z 1 5 2 2fc*B£S*l4 
'118mm, £*£2. 9 4 N/ 1 OinnittJtOtDA 
ytt»^-^*»IIBO±fc»«IS»<!)««*l»»5 Om 
mfc&SJ:5fcft5»?#ttfc1£, J 1 S-S6 0 50fc8i 

1 , 2 a&lfeJteft&ai 15, 1 6 fc-b o;n^|t- 
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